Quantification and localization of PEGylated polycyanoacrylate nanoparticles in brain and spinal cord during experimental allergic encephalomyelitis in the rat.
Under healthy conditions, the blood-brain barrier (BBB) limits the passage of solutes and cells from the blood to the CNS. During neurological diseases, BBB permeability increases dramatically and it has been hypothesized that drug carrier systems such as polymeric nanoparticles could cross the BBB and penetrate into the CNS. PEGylated polyalkylcyanoacrylate nanoparticles (long-circulating carrier) are one such system and have been investigated during experimental allergic encephalomyelitis (EAE). Brain and spinal cord concentrations of [(14)C]-radiolabelled PEGylated polyalkylcyanoacrylate nanoparticles were compared with another blood long-circulating carrier (poloxamine 908-coated polyalkylcyanoacrylate nanoparticles) and with conventional non-long-circulating polyalkylcyanoacrylate nanoparticles. The microscopic localization of fluorescent nanoparticles in the CNS was also investigated in order to further understand the mechanism by which the particles penetrate the BBB. The results demonstrate that the concentration of PEGylated nanoparticles in the CNS, especially in white matter, is greatly increased in comparison to conventional non-PEGylated nanoparticles. In addition, this increase was significantly higher in pathological situations where BBB permeability is augmented and/or macrophages have infiltrated. Passive diffusion and macrophage uptake in inflammatory lesions seems to be the mechanism underlying such particles' brain penetration. Based on their long-circulating properties in blood and on their surface characteristics that allow cell interactions, PEGylated nanoparticles penetrated into CNS to a larger extent than all the other formulations tested. Thus, PEGylated polycyanoacrylate nanoparticles are proposed here as a new brain delivery system for neuroinflammatory diseases.